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The purpose of this meta-analysis was to investigate the impact of informational
writing interventions on informational text writing outcomes for 4th to 12th graders with
or at-risk for disabilities. Informational text writing is heavily used in daily lives and not
enough attention is brought to how the informational text writing is taught. A total of nine
studies with 39 effects sizes were included. The studies included were coded by the first
author and a graduate research assistant for specific design features (e.g., age,
interventionist, dosage, teacher effects). The results indicated that informational writing
instruction had positive impacts on the writing outcomes for all students (Hedges g =
.97). The findings also identified three potential moderators (i.e., percent of students with
disabilities included, grade level, and fidelity).

iii
Table of Contents
Page
List of Tables .............................................................................................................

v

List of Figures............................................................................................................

vi

Chapter One—Introduction .......................................................................................

1

Purpose and Research Questions .........................................................................

3

Chapter Two—Method ..............................................................................................

4

Inclusion and Exclusion Criteria .........................................................................

4

Search Strategies to Locate Studies .....................................................................

5

Coding Procedures...............................................................................................

6

Calculation of Effect Sizes ..................................................................................

8

Statistical Analysis of Effect Sizes ......................................................................

8

Publication Bias Analysis ....................................................................................

9

Chapter Three—Results ............................................................................................

10

Overall Effects on Informational Writing ...........................................................

11

Percentage of Students with Disabilities .............................................................

11

Additional Exploratory Moderator Analyses ......................................................

12

iv
Chapter Four—Discussion ........................................................................................

13

Recommendations for Implementation and Practice ...........................................

14

Limitations ...........................................................................................................

14

Conclusions and Future Research .......................................................................

15

REFERENCES ..........................................................................................................

17

v
List of Tables
Table 1

Study Characteristics ...............................................................................

21

Table 2

Proportions of Studies Meeting Quality Indicators .................................

22

Table 3

Meta-Regressions ....................................................................................

23

vi
List of Figures
Figure 1 PRISMA Flow Diagram ...........................................................................

24

Figure 2 Funnel Plot ................................................................................................

25

Figure 3 Forest Plot .................................................................................................

26

1
CHAPTER 1
Introduction
Writing is an important skill that has implications for both academic success and
success beyond school. By the time students are in the sixth grade, more than 75% of
what they are reading is non-fiction even though the literacy programs in schools are
based on mostly fiction material (Venezky, 2000). By high school, up to 90% of the
reading that students are being asked to do relates to non-fiction and adults mainly read
and write about informational text in their daily lives (Venezky, 2000). Thus, there is a
disconnect between what students are being asked to write about and what the majority of
schools are spending the largest amount of time teaching about. Most typical students can
be successful with informational text writing once given enough practice and instruction.
For many teachers, there are a lot of uncertainties about teaching informational
text writing as they are being asked to add more informational text into their classes
because most of them do not have much experience teaching a variety of writing types
(Kohnen, 2013). Most elementary teachers have to teach each of the subjects from
mathematics to science to language arts. At the middle and high school level, most
teachers give instruction relating to specific content areas, such as language arts or
science. The five main writing types that teachers have to teach are expository,
descriptive, narrative, persuasive, and creative. A majority of time is spent on teaching
what is needed for the state and national assessments (Strickland et al., 2001). Even if
they have experience teaching informational text writing, it might be limited because
many teacher education programs lack writing pedagogy. In some situations, that might
mean that informational text writing can get pushed to the backburner and other topics
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can be discussed instead. According to Duke (2004), only about 3.6 min a day are spent
on informational writing and less than 10% of books in elementary school libraries relate
to informational text.
Students with and without disabilities can find informational text writing to be
difficult (Duke & Billman, 2009). Students at all levels are being asked to demonstrate
proficiency in informational text writing but are not getting the exposure needed to
achieve proficiency (Flood & Lapp, 1986). Writing is a complex task for students with or
at-risk for disabilities because multiple steps and processes play into the actual
composition of writing (Berninger et al., 2002).
Students with disabilities often have difficulty with reading and writing since the
processes of reading and writing have similar components, but writing can pose even
more challenges. Working memory can play a large role in why students have more
difficulty when it comes to composing text (McCutchen, 1996). Working memory is the
ability to temporarily store information while it is being manipulated (Baddeley & Hitch,
1974). Working memory is the place where many aspects of the writing process take
place (Olive, 2012). Since working memory is at the heart of the Simple View of Writing,
it relates to all of the other aspects in text generation, transcription, and other executive
functions (Berninger et al., 2002). The Simple View of Writing says that working
memory plays a large role in the processes of text generation, transcription, and other
executive functions. If a student gets caught up in one of those areas, it causes difficulty
in the other areas. Finding strategies that can assist all students but specifically students
with or at-risk for disabilities will help to reduce working memory constraints and
hopefully increase their writing competence.
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Informational text writing does not have a one size fits all approach that is used to
teach students informational text writing. There are strategies being used from K-3 such
as increasing access to informational text, explicitly teaching comprehension strategies,
and creating opportunities for students to use informational text authentically as ways to
help students increase their informational text knowledge (Duke, 2004). Due to the fact
that writing is often one of the most neglected content areas (National Commission on
Writing, 2003), there is not as much done in relation to writing, and especially when it
comes to more complex types of writing such as informational text writing (Mo et al.,
2014). With little research about evidence-based practices, it can be difficult for
educators to make decisions in regard to how and what to teach about informational text
writing. Even if a certain component of instruction has been shown to be effective with a
certain population of students, it does not mean that it will work with the group with
whom you are working with.
Purpose of the Current Study
A meta-analysis is necessary to determine the effectiveness of informational text
writing interventions across a range of grade levels and subject areas. A meta-analysis of
this literature can provide a more accurate understanding of interventions related to
informational text and the effects on different grade levels and contexts in which those
interventions take place.
Research Questions:
1. Are informational text writing interventions effective for teaching students to
write informational text?
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2. Are there effects of informational text writing moderated by the percentage of
students with disabilities?
CHAPTER 2
Method
To answer the research questions, I conducted a meta-analysis of experimental
and quasi-experimental literature involving informational text writing interventions for
students with disabilities. The inclusion and exclusion criteria for the meta-analysis were
developed and adapted as searches were conducted. The research questions set the
foundation for the inclusion and exclusion criteria. The initial search was aimed at middle
and high school aged students but with limited articles that applied to that search, all
grades from kindergarten to 12th grade were included. All of the decisions were made in
reference with the research questions.
Inclusion and Exclusion Criteria
Eight factors were used to locate and select studies for inclusion. If there was not
enough information provided in the article to determine eligibility, the study was
excluded. To be included in this meta-analysis, studies were required to meet the
following criteria:
1. The study was published in English.
2. The study included students in Grades K through 12.
3. Use an experiment or quasi-experiment design.
4. The writing intervention had to address informational text writing components.
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5. Have an informational text writing outcome such as notetaking, summaries, or
student writing. Both researcher-created and norm-referenced measures were
acceptable.
6. Include students with or at-risk for disabilities. The studies did not have to include
only students with or at-risk for disabilities, but the study had to include students
with or at-risk for disabilities to some extent in the study.
Studies were excluded if:
7. Not enough information was reported to calculate effect sizes.
8. The design of the study was single subject instead of group design, for the
purpose of analysis.
Search Strategies to Locate Studies
A broad search was conducted based on the inclusion criteria. The search was
done on the electronic sites of PsycINFO and ProQuest Dissertations and Theses to
identify the relevant studies. Key search terms included (“learning disabilit*” OR
“reading disabilit*” OR “dyslexia” OR “dysgraphia” OR “IEP” OR “at-risk writers” OR
“at-risk readers”) AND (“writing intervention” OR “writing instruction” OR “teach*
writing” OR “writing”) AND (“informational text” OR “information writing” OR “nonfiction writing” OR “expository writing” OR “expository text” OR “writing about
science” OR “scientific writing” OR “content area writing” OR “writing about social
studies” OR “writing about history” OR “biographical writing” OR “writing about math”
OR “writing biographies” OR “writing reports” OR “report writing”) AND (“experim*”
OR “quasi*” OR “random*”). Once duplicates were removed, the search yielded 673
abstracts.
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Two coders then read the titles and abstracts of all 673 articles to determine
eligibility. Full articles were obtained if the study met the inclusion criteria listed above
or if not enough information was provided in the abstract to determine eligibility. Of the
initial 673 articles, 636 did not meet the inclusion criteria and the remaining 37 full
articles were obtained and then reviewed further to determine eligibility. After examining
the 37 full articles, the total number of articles excluded was 664. Of the 664 articles that
were excluded, 131 articles were excluded because they included grades outside of K-12.
An additional 122 articles were excluded because they did not have informational text
writing outcomes, and 14 articles were excluded because they did not use an experiment
or quasi-experiment design. Another 394 articles were excluded because they did not
include students with or at-risk for disabilities. The last three articles were excluded
because they did not have the appropriate statistics to calculate effect sizes. A backward
search was conducted from the references of those 37 articles to find other studies that
met the inclusion criteria. Of the 37 studies, nine were included for the meta-analysis.
The PRISMA diagram is presented in Figure 1.
Coding Procedures
A graduate research assistant and I coded all of the studies for variables in three
categories: variables necessary for calculating effect sizes, study descriptors, and quality
indicators. Study descriptors and quality indicators were chosen to contextualize the
meta-analysis for external validity and/or or their potential to account for variability in
the average weighted effect sizes. Study descriptors included: publication type,
experiment type, number of participants, grade level, study locale, teacher experience,
interventionist, treatment setting, dosage, social validity, description of treatment, subject

7
area, type of writing used in treatment, training of interventionist, instructional grouping,
description of the control condition, outcome measures, maintenance, and random
assignment.
Study quality indicators were chosen to evaluate studies on the design,
implementation, and measurement. The quality indicators included: randomization with
analysis at the appropriate level, control for teacher effects, more than one teacher per
condition, treatment fidelity, total attrition of <10%, equal attrition across groups (within
5%), reliability of measures greater than 60%, pretest equivalence, and ceiling or floor
effects for pre and posttests.
We double-coded all studies. The percentage of total agreement was 92.7%. Any
disagreements were resolved through discussion. One area in which disagreements
occurred was the variable of outcome measure type. That is, if the outcome measure used
in the study was researcher created or a normed measure. Discrepancies occurred in
relation to certain measures that showed difficulty in coding. For example, Ray (2017)
used an ACT scoring measure, but the instructional materials used for the measure did
not come from the actual ACT itself. The researcher selected practice questions from
study guides and practice ACT tests and formatting and instructions had slight
alterations. Confusion occurred between coders on the fact that the ACT is a normed test
but that the measure and instructional materials used were based off prompts from
practice tests and were altered for the purpose of the study. Another example from Curcic
(2009) used the RAFT rubric for the quality scoring. It looks to be a widely used scoring
measure, but the measure has not been normed.
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Fewer coding discrepancies may have occurred with more in-depth training of the
coders. More explicit and direct rules would have been likely to diminish the amount of
discrepancies that occurred while coding. However, some disagreement would likely
have occurred anyway due to the ambiguity in the descriptions provided by authors.
Calculation of Effect Sizes
The effect sizes calculated for this meta-analysis were based off of normreferenced informational writing outcomes and other researcher-created informational
writing outcomes. Effect sizes were calculated for each outcome measure in each study.
Hedges g was used for each study in order to provide a more unbiased sample. Hedges g
provides a more accurate effect size estimate than Cohen's d for small sample sizes
because d is upwardly biased for small samples (Hedges, 1981).
Hedges g =

s pooled =4

𝑀) − 𝑀+
𝑆𝐷∗ 𝑝𝑜𝑜𝑙𝑒𝑑

567 (9:)) < 5=7 (9:))
9> < 97 :+

One study that was included did not report means and standard deviations (i.e.,
Englert, 1991). The F-statistics, adjusted means, and sample sizes from univariate
ANOVAs were used in calculating the effect sizes for the Englert (1991) study.
Statistical Analysis of Effect Sizes
For each analysis, we calculated the mean and confidence intervals for the
average weighted effect sizes. When examining effect sizes in educational research, an
effect size of 0.20 is considered small, 0.50 is considered medium, and 0.80 is considered
large (Cohen, 1977). Many studies in the analysis included data in calculating multiple
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effect sizes from numerous outcome measures. In the current study, we elected to use
robust variance estimation (RVE) because it allowed us to include multiple effect sizes
per study. RVE is used to account for the dependence among studies including multiple
effect sizes (Tanner-Smith & Tipton, 2014).
Meta-regression analyses were used to examine the impact of possible moderating
effects of study characteristics. The number of moderators included in the model was
limited by the number of studies included (Tanner-Smith & Tipton, 2014). Because only
nine studies met the inclusion criteria, we could only run a couple exploratory moderator
analyses in addition to the a-priori analysis of percentage of students with disabilities.
The exploratory analyses ran were grade level and fidelity of implementation. With those
exploratory analyses, we could only run a single moderator at a time because of the small
number of studies. If the degrees of freedom are less than four, then we cannot trust the
results given from the analyses. That was the case when analyzing both the grade level
and fidelity exploratory variables. A larger amount of studies would allow for additional
analyses to be run.
The small number of studies did not allow us to explore the moderating effects of
other study variables besides the ones included above.
Publication Bias Analysis
Publication bias was analyzed using a funnel plot (see Figure 2). An Eggers test
was also run to analyze the effects of publication bias. Some studies included small
number of participants and had large effect sizes and standard errors leading to data
points near the outer edges of the funnel plot. The funnel plot showed asymmetry which
indicates the possibility of publication bias. On the left side of the funnel plot there is
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missing data which would be for below average effect sizes that could be missing from
the analysis.
CHAPTER 3
Results
The literature search yielded nine studies in which 39 effect sizes were extracted.
Each of the nine studies provided the relevant information for the purpose of the metaanalysis, which was to assess the effects of informational text instruction for students
with or at-risk for disabilities. Table 1 presents the coding of a number of study
characteristics included in the meta-analysis. Almost all of the studies included a
dependent variable measure of quality (88.9%). Slightly under half of the studies
included were dissertations (44.4%). A majority of the studies took place in the subject
area of language arts (55.6%). About half of the studies examined students in grades 4 or
5 (55.6%) but none investigated students in any grade younger than 4th. The researcher
was the interventionist for a majority of studies (66.7%).
The number and percentage of studies that met the quality criteria is presented in
Table 2. From the studies included, controlling for teacher effects was reported the most
consistently (88.8%). The least consistently reported quality measure was equal attrition
within 5% across conditions (22.2%).
There were studies across varying grade levels, in different school contexts and
content areas, made up of differing intervention components, as well as with differing
ability levels of students. Based on the information in these studies and articles, it can be
said that there are effective aspects from different instructional approaches that can be
used to aid students with or at-risk for disabilities. The use of these strategies can help to
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bridge the gap between the informational text writing performance of students with or atrisk for disabilities from students without disabilities.
Overall Effects on Informational Writing
As stated previously, we conducted the meta-analysis of these effect sizes using
RVE. The overall effect of the informational writing outcome measures across nine
studies indicated a significant overall weighted effect size of 0.97, 95% CI [0.58, 1.37]
(see Table 3). The effect size of 0.97 is a positive large effect for the informational
writing outcomes. This indicated that students who received informational text writing
interventions made significant gains on informational text writing. In addition, a forest
plot was created and can be found in Figure 3. The forest plot includes study outcomes,
effect sizes, and confidence intervals for each of the nine studies. The forest plot shows
11 of the 39 effect sizes (28%) had a significant effect as the confidence intervals for
those 11 outcomes did not cross zero.
Percentage of Students with Disabilities
The a-priori moderator we examined was the percentage of students with
disabilities included in the study. The percentage of students with disabilities in the
studies ranged from 12% to 100% of the total participants coded as a decimal (e.g., .12,
1.0). Therefore, the coefficient in the regression model would be multiplied by the
percentage, represented as a decimal, of the percentage of students with disabilities in a
particular study. This variable was centered at 0, meaning that the coefficient represents
the ES for studies if there were no students with disabilities in the sample. The moderator
of percentage of students with disabilities was not statistically significant (Table 3). That
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means that the instruction and intervention given to students in informational writing was
similarly effective for all students included.
Additional Exploratory Moderator Analyses
The first exploratory moderator included in the analysis was grade level. Grade
level was selected as an exploratory moderator because of the interest in the effects of
grade level on the effect of the interventions. Students in younger grades might see a
higher increase due to the malleability that they have. High school aged students can
struggle to change habits. Due to the wide range of 4th to 12th graders in the included
studies, grade could be a moderating factor. The degrees of freedom were below four so
the results cannot be trusted from the analysis.
The second exploratory moderator included in the analysis was fidelity of
implementation. Fidelity was selected as an exploratory moderator because of the interest
in examining the fact if a study reported fidelity implementation had an effect on the
outcome of the study. The thought being that if fidelity was reported, then the
intervention would have increased success because fidelity was taken into consideration.
Dummy coding was used when running the moderator analysis for fidelity. The dummy
codes were either coded as a zero or a one. A zero meant that the study did not report
fidelity and a one meant that the study reported fidelity, no matter the percentage
reported. As was the case with grade level, the degrees of freedom after the analysis was
completed dropped below four so the results cannot be trusted.
Dosage was considered as a moderating variable but was not included due to the
fact that some studies did not report either the total number of sessions or total number of
minutes that the intervention was conducted.
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CHAPTER 4
Discussion
The first purpose of the meta-analysis was to determine if informational text writing
interventions are effective for teaching students to write informational text. The second
purpose was to examine if there are effects of informational text writing moderated by the
percentage of students with disabilities included in the studies.
The results of the meta-analysis (Hedges g = .97) indicated that teaching
informational writing instruction and intervention leads to increased outcomes on
informational writing for all students included regardless of disability status. The result
was a statistically significant finding which shows the effectiveness of informational
writing instruction.
The results from the two exploratory analyses of grade level and fidelity of
implementation had small and not significant findings (see Table 3). The grade level and
reporting fidelity of implementation did not impact the outcome scores for students
informational writing due to the lack of significance in the findings. Informational
writing instruction is beneficial for students in varying grade levels and with varying
levels of fidelity.
The quality of the studies included could have an impact on the results. One of the
quality indicators that was analyzed was fidelity of implementation. Only four of the nine
studies (44.4%) reported fidelity. With less than half of the studies reporting fidelity
could have an impact on the effects from the analysis. Just because the study did not
report fidelity does not mean that they did not collect data on fidelity, they may just not
have reported it. Another quality indicator that was analyzed was assigning more than
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one teacher to each condition. There were four of the nine studies (44.4%) assigned more
than one teacher to each condition. The result of only having one teacher giving
instruction means that teacher effects could be present based on the experience and
ability of the teacher giving the instruction.
A variety of informational writing instruction components were implemented in the
nine studies included. Planning, explicit instruction, graphic organizers, and other
acronyms are some of the components included in the included interventions that lead to
student improvements. Using those strategies and components helps to scaffold the
instruction for students and allow them to break down the writing into manageable parts.
Recommendations for Implementation and Practice
Based on this meta-analytic review, there are two recommendations for
implementation. First, more research needs to be conducted in relation to informational
text writing across all ages and subject areas. Future meta-analyses could look at all
informational text interventions as well as studies that did not include students with
disabilities. Based on the findings in this meta-analysis, informational writing instruction
and interventions help all students, so examining a broader group of participants and
criteria could help to expand the research. Second, increasing the exposure to
informational content and increasing the amount of time spent writing about
informational text. Limited exposure to informational texts can make it difficult for
students to carry over informational writing skills when they do not have much practice
and exposure to such texts. Giving the students increased opportunities to become
familiar with informational texts makes it easier for them to replicate the strategies.
Limitations
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There are a number of limitations that may have influenced the findings of this
meta-analysis. The inclusion and exclusion criteria, coding procedures, and other search
techniques limit the findings in notable ways. First, the generalizability of the conclusions
discovered is narrow due to the limited number of studies. With only nine studies
included, there was not much room for analyzing potential moderators. Future research
should be conducted to expand on the findings reached in this meta-analysis.
Second, the search terms used for the meta-analysis could have led to the
exclusion of studies that were missed because of the particular search terms selected. For
example, some studies focused on note taking strategies that guided informational
writing, but that term was not included in the initial search. With any search, all
possibilities for terms are intended to be thought of, but if the author of the study does not
explicitly state the term or uses other terms instead the study might not be included.
Third, the variability in dosages across the studies included could account for
differences in results of particular studies. Some studies did not report the exact dosages,
such as the total number of sessions or the total amount of minutes that the intervention
lasted. The total number of sessions ranged from 6-14 and the total number of min ranged
from 210-900. The wide variance in the dosages could have a large impact on the results
that are reported from those studies.
Fourth, there were no studies included in the meta-analysis that investigated
students in grades lower than the fourth grade. Based on the inclusion criteria, studies
with students in grade K-12 could be included. There are studies looking at how K-5
students are getting support in informational writing (Donovan & Smolkin, 2011).
Conclusions and Future Research
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A key point that can be made from this meta-analysis is that when students are
taught how to write informational text, their informational writing skills improve. With a
large positive effect size of 0.97 for informational writing outcomes when receiving
informational writing instruction and intervention, the effectiveness of informational
writing interventions is promising. Along with the effectiveness of teaching informational
writing to students, the results showed that such instruction is equally effective for all
students. Both students with and without disabilities benefitted from informational
writing instruction.
As discussed previously, there is a definite need for further research in relation to
informational text writing at all grade levels and especially for students with or at-risk for
disabilities as well as students without disabilities.
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Table 1
Study Characteristics
Study
ID

Publication
Type

Subject
Area

Interventionist

Grade

Total
(n)

Swd
(n)

Total
Sessions

Curcic
(2009)

D

SC, SS

R, G

7-8

25

25

14

Total
Time
(min.)
630

Dependent
Variables

Englert et
al., (1991)

J

LA

G, S

4-5

183

55

8

NR

Q, PT, P,
AA

Ewoldt
(2018)

D

LA

R, S

6-8

42

42

9

210

Q&K

Hebert et
al., (not
published

NA

SC, SS

R

4

41

5

20

600

Q, C, K

Hebert et
al., (2018)

J

SC, SS

R

4-5

61

21

12

360

Q, C, K

Hebert et
al., (2019)

J

M

RA

4-5

66

21

12

360

CO, O, C,
CWS

Kirkpatrick
& Klein
(2009)

J

LA

R

7-8

83

NR

6

360

Q

Potkewitz
(1984)

D

LA

CD

5-6

103

103

NR

NR

Q, S, SL

Ray (2107)

D

M, LA

R, G

9-12

20

11

10

900

Q & TL

Q, P, E, T,
K
Note. In Publication Type, D= Dissertation; J= Journal. In Subject Area, SC= Science; SS= Social Studies; LA=
Language Arts; M= Math. In Interventionist, R= Researcher; G= General Education teacher; S= special Education
teacher; RA= Research Assistants/Other Personnel; CD= Can’t Determine. Swd=Students with disabilities. In
Dependent Variables, Q= Quality; TL= Text Length; PT= Primary Trait; P= Productivity; AA= Audience Awareness;
K= Knowledge; CO= Composition; O= Organization; C= Content; CWS= Correct Word Sequences; S= Number of
sentences; SL= Sentence Length; P=Planning; E= Elements; T= Transitions.
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Table 2
Proportion of Studies Meeting Quality Indicators
Quality Feature
Randomization w/ analysis at correct level

Number of Studies
5

Percentage
55.6%

Control for teacher effects

8

88.9%

More than 1 teacher per condition

4

44.4%

Treatment fidelity

4

44.4%

Total attrition <10%

6

66.7%

Equal attrition across condition (within 5%)

2

22.2%

Reliability of measure >60%

4

44.4%
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Table 3
Meta-Regressions
Variable
k

N

B

SE

df

p-value

7.60

<.001

95% CI

Tau2

Overall
Intercept

9

39

0.97

0.17

[0.58, 1.37]

.342

Moderator Analysis 1: Percent of Students with Disabilities
Intercept

9

39

0.93

0.24

4.17

.009

[.38, 1.48]

.404

%SWD

9

39

0.10

0.19

4.03

.68

[-.55, .76]

.404

Moderator Analysis 2: Grade Level
Intercept

9

39

0.46

0.17

4.29

.052

[-.006, .92]

.287

Grade

9

39

0.28

0.14

3.68

.123

[-.127, .70]

.287

Moderator Analysis 3: Fidelity
Intercept

9

39

0.87

0.08

Fidelity (0 =
9
39
0.27
0.47
not reported, 1
= reported)
Note. %SWD = Percent Students with Disabilities

3.92

<.001

[.63, 1.12]

.419

5.94

.584

[-.88, 1.42]

.419
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Identification

Figure 1. PRISMA Flow Diagram

Records identified through
database searching
(n = 638)

Additional records identified
through other sources
(n = 35)

Included

Eligibility

Screening

Records after duplicates removed
(n = 673)

Records screened
(n = 673)

Records excluded
(n = 636)

Full-text articles
assessed for eligibility
(n = 37)

Full-text articles
excluded, with
reasons
(n = 28)

Studies included in
quantitative synthesis
(meta-analysis)
(n = 9)
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Figure 2. Funnel Plot
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Figure 3. Forest Plot

